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Summary
Introduction: Cervical subcutaneous emphysema and pneumomediastinum are often secondary
to trauma, surgery or infection. More rarely, they can be spontaneous with no identiﬁed cause,
but forced Valsalva manoeuvres are a known predisposing factor. Any forced effort with a closed
glottis, such as sneezing, can cause rupture of the mucosa leading to the formation of cervical
subcutaneous emphysema and pneumomediastinum.
Case report: The authors report the case of a 30-year-old man with cervical subcutaneous
emphysema complicated by pneumomediastinum due to ﬁstula of the piriform sinus following
sneezing while simultaneously obstructing both nostrils.
Discussion/Conclusion: Rupture of the mucosa of the piriform sinus is an extremely rare compli-
cation of this type of manoeuvre. This condition requires management in hospital due to the
risk of infection with cervical cellulitis progressing to mediastinitis. Simultaneously obstructing
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Introduction
Cervical subcutaneous emphysema corresponds to the pres-
ence of air trapped in the cervical subcutaneous tissue
following rupture of the skin, mucosa or alveoli. It can be
complicated by pneumomediastinum due to tracking of air
∗ Corresponding author. Tel.: 0483162583.
E-mail address: jbmorvan@hotmail.com (J.-B. Morvan).
s
C
M
o
1879-7296/$ – see front matter © 2011 Published by Elsevier Masson SAS
doi:10.1016/j.anorl.2010.12.006a dangerous manoeuvre that should be avoided.
sson SAS.
nto the chest. We report the case of a 30-year-old man with
ervical subcutaneous emphysema complicated by pneumo-
ediastinum due to ﬁstula of the piriform sinus following
neezing while simultaneously obstructing both nostrils.ase report
r P., 30 years old, presented urgently with sudden onset
f pain in the right inferior neck region after experiencing
.
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inﬂammation remained negative. A follow-up CT-scan on
D2 showed 50% regression of cervical emphysema allowing
resumption of oral feeding. The patient was dischargedigure 1 Cervical emphysema: contrast-enhanced axial CT-
can of the neck.
snapping sensation on sneezing while simultaneously
bstructing both nostrils during an attack of allergic rhini-
is. These features were rapidly completed by dysphonia,
ysphagia and neck swelling with no dyspnoea or chest pain.
Clinical examination revealed bilateral cervical subcu-
aneous emphysema, mainly on the right side, spreading
o both supraclavicular fossae and upward to the mastoid
ones. ENT examination comprising nasal endoscopy (with
pening of the piriform sinuses) and tracheoscopy did not
eveal any abnormality. Cardiopulmonary auscultation did
ot reveal any signs of pneumothorax or Hamman’s sign
crackling sound during systole on retrosternal auscultation)
nd the patient was afebrile.
The laboratory work-up did not reveal any signs of
nﬂammation. Contrast-enhanced CT scan of the neck and
hest revealed extensive cervical subcutaneous emphy-
ema (Figs. 1 and 2) with pneumomediastinum but no
igure 2 Cervical emphysema: contrast-enhanced coronal
T-scan of the neck.
o
F
cigure 3 Pneumomediastinum: contrast-enhanced axial CT-
can of the neck.
neumothorax (Fig. 3) or pulmonary interstitial emphysema
long bronchovascular sheaths. An anomaly of the surface of
he right piriform sinus suggested the presence of a ﬁstula
ith the cervical subcutaneous tissue (Fig. 4). No ﬁstula was
etected on examination of the tracheobronchial tree and
esophagus.
The patient was hospitalised due to the risk of super-
nfection and the risk of progression to cervical cellulitis
r even mediastinitis. Management consisted of treatment
f allergic rhinitis, intravenous antibiotic prophylaxis with
moxicillinclavulanic acid and strict fasting with parenteral
utrition.
The subsequent course was marked by absence of fever
nd progressive resolution of pain, dysphonia and cervical
mphysema. Daily laboratory tests looking for signs ofn day 5 with oral antibiotics and was advised to rest
igure 4 Fistula between the right piriform sinus and the
ervical subcutaneous tissue: CT-scan.
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for 10 days. For secondary prevention, the patient was
informed about the dangers of sneezing while obstructing
both nostrils.
The patient did not present any complication or recur-
rence with a follow-up of three months.
Discussion
Cervical subcutaneous emphysema corresponds to the
presence of air trapped in the cervical subcutaneous tissue
following rupture of the skin, mucosa or alveoli. Pneu-
momediastinum corresponds to the presence of air in
the mediastinum. Just as pneumomediastinum can be due
to descending progression of cervical emphysema, cervi-
cal emphysema can be due to ascending progression of
spontaneous or secondary pneumomediastinum [1,2], as
spontaneous pneumomediastinum is associated with cervical
emphysema in about 50% of published cases [3]. Spontaneous
pneumomediastinum is due to alveolar rupture with pul-
monary interstitial emphysema around the bronchovascular
sheaths, then dissemination to the mediastinum and cervical
subcutaneous tissue, corresponding to Macklin phenomenon
[4]. The absence of emphysema around bronchovascular
sheaths and the presence of a ﬁstula of the piriform sinus
on CT-scan suggested descending progression of cervical
emphysema to the mediastinum in this case, rather than
spontaneous pneumomediastinum complicated by cervical
emphysema.
Pneumomediastinum can also be due to rupture of
the tracheobronchial or oesophageal mucosa (Boerhaave’s
syndrome). Secondary causes are traumatic, iatrogenic,
neoplastic or even infectious (anaerobes, Clostridium
sp.) [1,2]. Clinical situations predisposing to spontaneous
pneumomediastinum resemble Valsalva manoeuvres [5,6]:
defecation, exercise (yoga, diving), Heimlich manoeu-
vre, inhalation of cocaine, childbirth, balloon blowing,
glass blowing, coughing, vomiting. Sneezing, especially
when simultaneously obstructing both nostrils, is a rarely
described predisposing situation [7—9].
Predisposing clinical conditions are [2—6]: asthma,
smoking, alcohol intoxication, drug use (cocaine), pneumo-
nia (emphysema, pulmonary ﬁbrosis), sport, ENT superinfec-
tion. The patient reported here was a high level sportsman
with an acute attack of allergic rhinitis.
Rupture of the mucosa of the piriform sinus is an
extremely rare complication of this type of manoeuvre and
has been rarely described in the literature. Okada reported
one case [10] in a child after swallowing a glass splinter.
Nasal endoscopy failed to demonstrate the ﬁstula in our
patient despite thorough examination of the hypopharynx.
First-line medical treatment was indicated in this case in
view of the small size of the ﬁstula. Our patient did not
present any underlying pharyngolaryngeal disease, partic-
ularly laryngocele as in the case reported by Souza et al.
[8].
The case reported here presented an unusual symptom
not previously reported in the literature: a painful snap-
ping sensation over the piriform sinus immediately after
sneezing. This patient did not report any chest pain, which
is the most common symptom associated with spontaneous
pneumomediastinum, reported by 59.5% of patients in the
[149
tudy by Perna et al. [6]. He also did not experience any
yspnoea and did not present Hamman’s sign (crackling
ound during systole on retrosternal auscultation). However,
e reported dysphagia and dysphonia which are uncommon
ymptoms [2]. The normal CT appearance of the oesophagus
nd the absence of fever excluded the very serious dif-
erential diagnosis of Boerhaave’s syndrome to explain this
atient’s dysphagia. Cervical subcutaneous emphysema was
n essential element of this patient’s follow-up.
The treatment, clinical and CT surveillance and length of
he hospital stay were in line with those classically reported
n the literature [1—6]. No complications (mediastinal or
ervical superinfection, pneumothorax, air tamponade) or
ecurrence were observed with a follow-up of three months.
Sneezing while simultaneously obstructing both nostrils
s a dangerous manoeuvre that should be avoided, as
t can be responsible for numerous complications (rup-
ured cerebral aneurysm, pneumomediastinum, cervical
mphysema, perilymphatic ﬁstula) that can sometimes be
ife-threatening.
onclusion
ervical emphysema complicated by pneumomediastinum
an be due to rupture of the mucosa of the piriform sinus
uring an effort with a closed glottis such as sneezing.
Simultaneously obstructing both nostrils during sneezing
s a dangerous manoeuvre that should be avoided.
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